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The Determination of the Temperature Field of a Gas Turbine Cooling 
Vane 
continuous function a, (E) and an(E) with the conditions: 


p(0) #04(0) CO < e(0) + a5(0) 
@(1) + 0,(1) €O0 < g(L) + a9(1) 


(3) A positive continuous function £(€) differentiated 
twice, 

(4) A function o,&, 0)2m>O , then for the small 

—€>O , a solution 0, (E) of Eq (2.1) exists which diverges 
to (€) for e+) in the interval 6, 1- 6] , where 


O<6<1/2 . Also, if o(€) can be differentiated twice, 
ae Eq (2.2) can be defindi for the conditions (2,3) and 


Card 3/6 Theorem 2, For the conditions (1) - (4) of Theorem 1 and 
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for the continuous function o'(€) , a solution of Eq (2,1) 
exists which can be verified frot Eg O22 » Where p and 

r are determined from Ras (2.3) and (2,4) ana p fron 

Eq (2.6). Both theorems can be applied for finding an 
approximate solution, In this case the function oe, 0) = 0 


is equivalent to Eq (2.7) where w(E) is obtained from 


Eq (2.8). The Eq (257) has a simple solution for any value 
of the function w(€) which ean be seen in the figure on 
p 4?. <As an example, the data at the foot of p 4? are given 
for the jet-type of cooled gas turbine, The value of Os 


is determined from Eq (3.1), where 


LS » 4nd B = 0,00292 — 


r = 0,454 7 
Ja chas C C 


OX 


corresponding to the anguler rotation 10+ rpm and r = 27 cn, 
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The limiting conditions are assumed as 


0(0) = 0, ap = 0 


Then the approximate solution will be found from Eq (2.7) 
with w(&) ‘in this case being equal to 


415 x 10° . From the graph of VY = 1/3 , the values of 
t and @ are found as +t = 0.086, T = 378°C, The value 
of |t (0) - @1l= 0.086 is found from Eq (3.2), which 
shows that the error of approximation is of an order of 
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E = (E~ e610"). “Sheps is 1 figure and there are 5 


references, of which 4 are Soviet and 1 English, 
SUBMITTED: July 4, 1958, 
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AUTHOR: Tirskiy, G. A. (Moscow) 


TITLE: Torsion of a Hollow Rod Bounded by Zhukovskiy-Uhaplygin 
Profiles (Krucheniye pologo sterzhnya, “sranichennogo 
krylevymi profilyami Zhukovskogo-—Chaplygina) 


PERIODICAL: Izvestiya Akademii nauk SSSR OTN, Mekhanika i mashino- 
stroyeniye, 1959, Nr 2, pp 114-121 (USSR) 


ABSTRACT: The Zhukovskiy~Chaplysin profiles are transformed con- 
formally on to a concentric ring, and the complex variable 
methods of Muskhelishvili (Ref 1) are used to obtain equat— z 
ions for the torsional rigidity (expressed as polar moment 
of inertia), and the tangential stress components, The 
equations are in series form, and estimates are given of 
the accuracy obtained by taking a limited number of terms 
in the series, There are 1 figure and 4 Soviet references, 


SUBMITTED: March 29, 1957. 
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AUTHOR: _Tirskiy, G. GeAs 


TITLE: An exact solution for heat exchange through a disc 
rotating in a viscous incompressible fluid 


PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 11, 1961, 87, 
abstract 11B581 (Tr. Mosk. fiz.-tekhn. in-ta, 1959, 
noe 3, 85 — 92) 


TEXT: An exact solution is obtained for a temperature field and 
for heat exchange through a disc, when different viscous incompres- 
Sible fluids with different temperatures at some distance from the 
disc, occur on both sides of a rotating disc of infinite radius. 
Solutions of conductivity equations inside the disc and on both its 
sides fulfill the conditions of stress on side surfaces of the 
disc. For the Prandtl number P = 1, the equations allow exact say 
tion in quadratures. If energy dissipation is equal on both sides — 
of the disc, the solution is simplified and for this case, the ex- 
pression was obtained for a temperature field at any P. [Abstrac- 
tor s note: Complete translation ]. 
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The Fusion of a Heat-conducting Wall Behind a Moving Shock Wave 
Doklady Akademii nauk SSSR, 1959, Vol 129, Nr 5, pp 989-992 (USSR) 


The present paper gives an exact solution of the problem of the 
fusion of a plane wall in consideration of heat conduction into 
the wall in the region behind a plane shock wave, which in a 
gas at rest moves with constant velocity parallel to the wall. 
A steady flow of the heated gas is produced on this occasion. 
The boundary of the body reaches melting point as soon as the 
shock wave passes through a given point on the boundary. Behind 
the shock wave the motion of a melt-film mst be taken into 
account, which is bounded above by the contact surface between 
gas and melt and below by the contact surface melt - body. 

The laws of the motion of these two surfaces are, at first, not 
known and must be determined while the problem is being solved. 
This problem is described by the equations of the unsteady 
boundary layer in the gas and in the melt film, as well as by 
the equations of heat conduction in the solid body. These rather 
voluminous equations are explicitly written down. In the theory 
of boundary layers pressure does not change during passage 
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through the discontinuity surface. Pressure in the melt there- 
fore will equal gas pressure as well us tho pressure p_ in 
infinity. The boundary conditions belonging to the above 
equations are then written down, The mathematically formulated 
problem permits on exact solution for the velocity profiles, for 
the laws of motion, and for the normal velcsities of the contact 
discontinuity surface and the melt surface, A system of ordinary 
differential equations of the 12-th order with 2 unknown 
parameters is obtained, which can be solved only numerically. 
The author finally investigates a special case, in which, besides 
other special conditions, the melt is an incompressible liquid 
-with constant viscosity coefficient and heat conduction 
coefficient. The boundary value problem thus resulting may be 
dealt with numerically or, by approximation, by expansion in 
series, There are 2 Soviet references. WY 


PRESENTED ; August 15, 1959, by L. I. Sedov, Academician 


SUBMITTED : May 23, 1959 
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TITLE; Tyo Exact Solutions of the Nonlinear Problem of Stefan 
(Dva tochnykh resheniya nelineynoy zadachi Stefana) 
f 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 2, po 293-206 
(ussR) 


ABSTRACT: The Lame-Clapeyron- Stefan problem igs nonlinear even in its 
most simple form. because some of the boundary conditions 
are given on a mobile boundary. The law for the motion of 
this boundary is. from the outset, unknown and must be de- 
termined while the problem is being solved. The problem be- 
comes "doubly" nonlinear if the variation of the thermal 
parameters is taken into account as a function of temperature. 
Parametric nonlinearity must be taken into account when solv- 
ing such problems as are connected with the melting of bodies 
round which considerably heated gas currents or gas currents 
of high velocity flow (if the temperature of deceleration 
ig considerably hivher than the temperature of the metal or 
of the heat protecting covering. The present report gives 
the exact sclutions of two of such nonlinear onedimensional 
Card 1/4 problems. The author first investigates the following non- 
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linear onedimensional problem concerning the heating of a 


semi-space; 
oo .a ag 
(9) 3¢ 7% a [H(0) al PSOE Fo. 02 


O(y, 0) = 0, 0(0,t) = 1 a 8 or @ —Oaty—~o. 


Here it holds that 9 = (T .. t)/, ~ T5)s Q(T)c(T) = ecN(e); 
A(T) = aL(9); X = A/ec ana T, denotes the initial tempera- 
ture of the semi-space , T. ~ the temperature of the boundary 


5 
of the semi -space; Q(T), c(T). A(T) - the dens: sy, the gpeci- 
fic heat, and the thermal conductivity of the body, which 
are considered to be known functions of temperature, X - a 
parameter with the dimensicns of temperature conductivity. 
First, a case is dealt with in which the boundary value prob- 
lem may be solved in closed form. On the basis of this exact 
solution various approximated solution methods may then be 
developed for any L(f) and N(f), The boundary value problem 
under investigation is equivalent to a nonlinear integral 
equation of the Volterra type, which may be solved by employ- 
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ing the method of successive approximations. The solution 
given here holds for T,.< Tov where To denotes the melting 


fem . ate} x 7 n ae 
temperature of 71.3 body. In the case of T, > T elt a melt 


in, wave penetrates jnto the interior of the body. The law 
for the mofion of this wave is, at the outset, not known 

and must be determined in the course of solving the problem. 
A rather voluminous solution of the problem ig also explicit- 
ly written downe In the general case of variable coefficients, 
the bounda7y value problem is equivalent to a system of two 
nonlinear sntegral equations of the Volterra type. “he author 
then investigates exact solutions of the Lamé-Clapcyron-Stefan 
problea of the type of uniformly propagating wavese In the 
case of constant thermal parameters, the golution can be 
found in explicit form; 1% corresponds to an exponential dis~ 
tribution of the initial tenperature in the body» It is 
further possible to determine some exact explicit solutions 
for special forms of the functions L(@ ) and u(p). There 

are 6 references 4 of which are Soviet. 
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AUTHOR: __Tirskiy, G. A. Sov/20-128-6-12/63 

TITLE: Heating of a Thermal-conductive Wall Behind a Moving Compression 
Shock 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 126, Nr 6, PP 1140-1143 
(USSR) 


ABSTRACT: The present paper gives an exact solution of the problem con- 

cerning the heating of a plane wall in the proximity behind 4 
plane shock wave which moves in a@ g&8 at rest with a constant 
wall-parallel velocity. The paper by Yu. A- Dem' yanov (Ref 2) 
gave the solution of the problem concerning the formation of 
the boundary layer of a viscous compressible gas around 4 semi- 
infinite plate behind a moving shock wave. The asymptotics in- 
vestigated in the neighborhood behind the shock wave is similar 
to the exact solution given by S. D. Nigam. Let a plane shock 
wave travel in a gas at rest with the constant velocity D paral- 
lel to the boundary y = 0 of a thermal-conductive body (which 
occupies the half-space y < O and possesses temperature T_, at 


infinity); uw.» PB,» O° and TL, denote the velocity, the pressure, 


Card 1/3 the density, and the temperature in the uniform gas flow behind 
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the shock front at an infinite distance from the body. The 
temperature of the half-space boundary in the neighborhood of 
2 the shock wave can then attain the melting temperature T. of 


the body material. Next, the conditions are determined under 
which the body begins melting behind the shock front, by 
simultaneously solving the equations of the unsteady boundary 
layer (which forms in the proximity of the half-space boundary 
behind the shock wave) and the equations of thermal conductivity 
in the solid body with corresponding boundary conditions. In 

the neighborhood of the shock wave, in the boundary layer, the 
flow is dependent on two variables. The equation system to be 
solved for the gas and respective boundary conditions is writ- 
ten down. This system with respective boundary conditions is 
invariant with respect to the one-parametrical group of simi- 
larity transformations. Hence, also the solution must be in- 
variant with respect to such trensformations. The resulting 
boundary problem is explicitly written down. This problem cannot 
be solved by quadratures but only by numerical computations. 

For this purpose, it is reconducted to the corresponding system 
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of integral equations, namely to a system of non-linear integral 
> equations of the Volterra type. This system of integral equations 

can then be solved by the method of successive approximations. 

The resulting solutions are explicitly written down. There are 

2 references, 1 of which is Soviet. 
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AUTHOR: i i (Moscow) 


TITLE: Approximate Sol tions of Some Non-Linear Froblems of 


Heat Conduction} nd Liquid Filtration 
leat Conduction 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Mekhanika i mashinostroyeniye, 1960; Nr 3, 
pp 132-138 (USSR) 


ABSTRACT: The paper is a continuation of previous work (Réf 1), 
The problem of the heating of a half-space (y 30), 
the thermal properties of which vary with temperature. 
is considered. The material is initially at temperature 
Toi and at time t =O a temperature TX is applied 
to the boundary y = 0. This leads to the solution 
of the Volterra type non-linear integral equation (1.1) 
in which P(T), c(T), A(T) are respectively the 
density, heat capacity and thermal conductivity and are 
known functions of temperature, and X% isa 
parameter having the dimensions of diffusivity. An 
approximate method of integrating the equation is 
proposed, based on the series expansions (1.3) and (1.4), 
If only one term of the series (1.4) is taken, the zero 
order approximation (1.6) is obtained; two terms lead 
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to (1.7). In Fig 1, the accurate solution (Eq (1.11). 
Ref 1) is plotted as curve 2, and the approximate 
solution (Eq (1.14) ) is plotted as curve 1 for 
Comparison, fig 2 gives the results of numerical 
solution by a method of successive approximations: 
: curve 1 corresponds to Eq (1.15) and curve 2 to Eq (1,16), 
The method is applied to the boundary problem (1,17) 


filtration of soil water from a reservoir, The zero 
order approximation is (1.18) and the first order 
approximation (1.19), The solution (1.18) is plotted 


=, 4as curve l in Fig 3 and (1.19) as curve 2% the 
: numerical solution (Ref 3) practically coincides with 
curve 2, If the temperature T* is greater than the 


melting point of the body (T,) then as from t =O. a 
melted zone will be propagated into the body from the 
boundary y =0, the motion of the dividing boundary of 
the melted zone being found by solving the equations 
Card 2/4 (2.1) to (2.4), where the index 1 refers ta melted and wee 
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the index 2 to the solid material; xp is the latent 
heat of melting per unit volume, Eq (2.1) to (2,3) are 
equivalent to two non-linear Volterra type integral 
equations (2.5). As before, a series representation 
(2.7) to (2.9) is adopted; the zero order approximation 
is (2.10) and the first order approximation (2,12) and 
(2.13). In order to assess the accuracy of the 
approximate solution, it is compared with the exact 
solution given in Ref l. It is assumed that 


Ly(f4) SNal(fy) = 1 + fi (i =1,2), p = 0.8, 
ms t = l, A = 5 


(p, @, m and A are defined after Eq (2.4), p 135). 

The exact solution is given by (2.20) wher2 X2 is the 

thermal conductivity at t = Ou. Taking three terms of 

(1.4) and (2.8), the second order approximation is (2,21) 
Card 3/4 with no, a and b found from (2.15) to (2.17) as Ye 
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Card 4/4 


0.159, -~1.209 and -0.606 respectively, leading 

finally to (2.22) for the second order approximations, 
The accurate solution (2.20) is plotted as curve Ll. 

Fig 4 and the approximate solution (2.22) as curve 2, 

If Uj(f3) = 14+ fj. Nel (4 = 1,2), p= 0.9 

m= { = 1, A = 0.5, the zero order approximation is 
(2.23) and the first order approximation is (2,24), 
Curve 1, Fig 5 represents Eq (2.23) and curve 2 Eq (2.24), 
Using a method of successive approximations to solve 

Eq (2.5) and (2.6) numerically, the crosses Fig 5 are 
obtained as a second approximation. It is concluded 
that for rough calculations, the zero order 
approximation is adequate and that the errors of the 
first order approximation do not exceed 1 or 2%. There 
are 5 figures and 3 references, 2 of which are Soviet 
and 1 English, 


December 4, 1959 ee 
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AUTHOR: cTirskiy, Ga, (Moscow) i 


TITLE; On One Case of Heating of Rods by Friction i 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye 
tekhnicheskikh nauk, Metallurgiya i toplivo, 
1960, No. 6, PP. 34 =, Al 


TEXT: The problem is formulated as follows, Consider a solid 
body occupying the half-space yY 5 O which is kept ata 
constant temperature To1 - Suppose further that at a time 

t = 0 a second half-space at an initial temperature To2 
is applied to it with a pressure P(t) . The two Solids have 
“finite thermal conductivities and move in contact with each 
other with a relative velocity U5 = or. As a result of 


surface friction the amount of heat reaching the two bodies 
per unit area of contact will be q(t) = fU5P(t) where f 


is the dry friction coefficient, It is then assumed that 
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U,P(t) = pt 1/2 in which case the amount of heat reaching 


the two bodies per second per unit area at a time t is 
given by t 


Q(t) = f Bt 1/244 = 2fB Ve. ee 


0 


Under these conditions the problem of the determination of the 
condition under which one or both the contacting surfaces 

reach the melting point is reduced to the solution of the non- 
linear set of differential equations 
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B014/B007 
AUTHOR: Tirskiy, G. A; 
See 
TITLEs The Surface Melting! of @ Semi-infinite Hody in a Plane or 


an Axially Symmetric Flow of an Incompressible Gas | 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No, 4, pp. 785-788 


TEXT: Exact solutions of the Navier-Stokes equations and of the onflow 
equation are obtained, which describe the steady surface melting in the 


differential equations (1) (non-steady Navier-Stokes equations, and the 
equation for the onflow of the body round the melting body), the 
differential equations (2) (non-steady Navier-Stokes equations and the 
equation for the onflow of the body in the melted film), and the heat. 
conduction equations (3) for the solid. For these differential equations 


the boundary conditions are given, and proceeding from these, the y 
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The Surface Melting of a Semi-infinite Body in $/020/60/132/04/14/064 
a Plane or an Axially Symmetric Flow of an BO14/B007 
Incompressible Gas 


differential equations (11) - (15) are derived in consideration of the 
fact that for the steady surface melting the solution must be of the 

type of a uniformly propagating wave. The sclution of these equations is 
also the solution of the differential equations (1) = (6). An analogous 
method is employed for the axiall -8ymnetric problem, and the system of 
differential equations (22) - (28) is obtained. In conclusion; the 

author briefly discusses the construction of the solution of the 

boundary problems of the two systems of equations obtained, Generalization 
to compressible gases of variable viscosity and heat conductivity is 
possible. There are 4 Soviet references, 


PRESENTED: January 20, 1960, by L. I. Sedov, Academician 
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“| b “4200 31216 
{7 410 8/207/61/000/@p#/005/015 


D237/D303 
24.216 | 
AUTHOR: Tirskiy, GeAe (Moscow) 


TITLE: Surface melting of a solid in the vicinity of the 
critical point and line in a dissociated air flow 
wito evaporation of the melted layer 


PERIODICAL: Zhurnal prikladnoy mekhaniki i tekhn@®cheskoy fiziki, 
n0Co 55 1961, 39 sat 52 


TEXT: The author solves a problem for a blunt~nosed body which is 
either axially symmetric (stagnation point), or plane (stagnation 
line), He aiso assumes the presence of the arbitrary but finite 
number of endothermic fronts within the body, on which absorption 
of heat may occur. The appearance of sch fronts is related to 
changé3 in erystalline structure or to rotation of molecules occur- 
ing at some critical temperature. Metals and ceramics are examples 
of materials behaving in the above stated manner. The solution ta- 
kes into acccuni any relation between thermo-physical parameters 
and viscosity of melt, and temperature, and it is shown that any 
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Surface méiting of a solid in... D237/D303 


particular case can be reduced to the solution of a finite systen. 
A set of partial differential equations is given and the author 
ahows that for a stationary case it reduces to (ZN + 2P + 8) non- 
linear ordinary differential equations with (N+ P+ 1) unknown pa- 
rameter= woere N = No. of compoents, P = No. of characteristic tem- 
peratures, and it 18 shown that the solution is unique. From sclv® 
ing the soiid phase it foilows that the separation between the 
fronts is inversely proportional to the velocity of melting. Tem- 
perature diatribution in the solid phase is obtained. Solutions for 
the melted phase and boundary layer are derived and some typ§cal 
sages are disiussed. hey are: Disruption of the solid at low tem- 
peratures when dissociation of air can be neglected and the bounda- 
ry layer can be tr@gM&ted as a binary mixture of vapor and air and at 
high temperatures, when the boundary layer represents a multi-com- 
ponent mixture. The latter is treated as a binary mixture in lst 
and as a ternary mixture in 2nd approximation. Also, it is assumed 
that the surface cf the melt is an ideal catalyst for recombination 
of atoms of air. The equations are given for the case of melting 
without evaporation and for pure sublimation. There are 10 ae 
cess 5 Soviet-loc and 5 nonSoviet~bloc. The 4 most recent re%ren- 
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ces to the English-language publications read as follows: L. Ro- 
berts, Stagnation ~ point shieldings by melting and vap zation. 
1959, NASA TR T —~ 10; I. Beckwith, Similar solutions for the con-— 
pressitie boundary layer on a ygwed cylinder with transpiration 
cooling, 1358, NACA TN 4345; J.A. Fay and F.R. Riddell, Theory of 
Stagnation point heat transfer in dissociated air, Journ. aero. 
sci, 1958, vol. 25, Now 23 W Lighthill, Dynamics of dissociatigg 
gas ~ part I, equilibrium flow. 1957, vol. » pte 1, 1 — 32, 
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10.3200 S/208/6 1/001/005/007/007 
4060/4125 
LG,c2 /P/. 
AUTHOR Tirskiy, G. A. (Moscow) 
ae: jp oeeee ne 
TITLE: Sublimation of a blunt body in the vicinity of the critical point 


in a plane and an axisymmetric flow of a gas mixture 


PERIODICAL: Zhurnal vychislitel'noy matematikL i matematicheskoy fiziki, v. 1, 
no. 5, 1961, 884 - 902 

TEXT: The work under review obtains the exact solution (in the form of a 

uniformly propagated wave) of the problem of equilibrium and nonequilibrium subli- 

mation of a blunt body in the vicinity of the critical point and having an arbi- 

trary relation between the physical properties and the temperature of the body. 

For Prandtl numbers “= 0.7; 1 and Schmidt number Se = 1, the solution is obtain- 

ed numerically. By recourse to asymptotic integration the solution is also obtain- 

ed for arbitrary numbers “and Sec /0.5. It is showm that, if the accomodation , a 

coefficient f > 0.1, the evaporation of the body will then proceed with a preci- 

Sion sufficient for practical purposes according to diffusion kinetics (equilibriun 

evaporation) with u.. -103 m/sec; for f < 0.1 nonequilibrium evaporation has to 

be accounted for, The necessary and sufficient condition is derived at which 
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boiling on the subliming front occurs, In the presence of boiling the sublimation 
rate and the mass sublimation rate are found in finite form and expressed by the 
fermilae; 


BN alt L on PT ye Baten, fos 1Q (thiad = A i 
‘a, tp; Pace Too) M. omqt % 
fe oss Vi Teed. pee rman ls ieee ae — Le 
yal) » IP \/ YaAltT on z 1 (7.4) + Vio. CMs. (2 (O10) — Q(1)] M, MA 


The temperature profile in the body for an arbitrary dependence of the physico- 
thermal characteristics of the body is found by quadratures, In the general case, 
the solution of an actual problem reduces to the solution of a system of three 
finite equations for the determination of concentration, temperature at the eva- 
poration front, and the sublimation rate. Four tables are given with the solu- 
tions of the boundary problem for the plane and the axisymmetric cases, These 
tables, together with the following equations; 
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ee 0 Ala6 
—Kanam (co: z Ke hy 
(wig g, nye a) = & Ti (5.10) 
hoy =a hy 2 3 Moe: 5, én, in 2) lig — Cj, 
4 (19) ‘Se @ (co; Se, 29, “zn, 2) cr fo24,---,M—1, (5,11) 
and 
Py To N Cen N e,. 
Poo (=) : M, >; a wan ) 
key k=} x 
M, 
Cig = {1 . J] Poo... i { { at 2 { (3.8) 
in { + i} [ exp rites aa x )~ 1]} +p Reger P= Pou | ae 


in the equilibrium case, but 


vA ~ Palhy ‘0 fp “i 
So as rad 0) z= — p (i) U 
I; Peo Hog 90) Pon V By, V: aRiT, (lt — I): (3.10) 
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Sublimation of a blunt body in... AQ60/A125 
in the nonequilibrium case, where the notation 
© E (To) == (9) + ppete 1 10 (yn) — Q (11. 
— ot _T _ 1s ee a... Pro 
PE Baie? 0= ae Yo = Fe O19 = ee, Spo: a (3.11) 
ee a ye 
9 == pe, r,s: = » Pw =p, (7). 


was used, make it Possible to solve the problem in all the cases Considered, There 
are 18 references; 9 Soviet-bloe and ® non-Soviet-bloc, The references to the 4 
most recent English-language publications read as follows: L, Roberts, A theore- 
tical study of stagnation-point ablation. NASA TR R-9, 1959; R.S, Brokaw. Approxi- 
mate formulas for the viscosity and thermal Conductivity of 648s mixture, J, Chem, 
Phys., 1958, 29, no, 2, 391 - 397; E. A, Mason, S, C. Saxena, Approximate formila 
for the thermal conductivity of &as mixtures, Phys, Fluids, 1958, no, 5, 361 - 369; 
I. E, Beckwith, Similar solutions for the compressible boundary layer on a yawed 
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8/207/6 1/000/006 /008/025 
10.4200 A001/A101 

AUTHOR: Tirskiy, G.A. (Moscow) 

TITLE: Destruction of the front edge of a Swept wing in a hypersonic flow 
FERICDICAL: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no, 6, 1961, 

54 _ 68 
TEXT: At hypersonic flight velocities the equilibrium radiation tempera- 


cure Of the front edge of swept wings may attain values exceeding the melting 
point’ of all high-melting metals, If the flight time is short, a partial destruc- 
ticn of the streamlined surface can be allowed, Using this system of "cocling" | 
the rate of destruction should be calculated Precisely. The author sets the prob- 
lem of melting the front edge of a swept wing in the hypersonic flow with allow- 


b 


ance for evaporation of the film of the melt. The problem of the melting of the 

Wing placed in a Steady gas flow ig reduced to solution of the following systems; Ne 
non-stationary equations of the hypersonic bouridary layer in the Bas, non-station. 4 
ary equations of the boundary layer in the film of the melt, and the system of 

P.l equations of heat conductivity in a solid (P-1 is the number of characteristic 
temperatures in the body related to endothermic changes of the crystalline lattic), 


— 
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Destruction of the front edge ... A001 /A10 


it 45 assumed shat the melt film is a homogeneous sncompressible Pluid of constant 
heat Capacity put variable viscosity coefficient, and *hermal-physical Preperties 

of the body are arbitrary functions Of temperature, Two cases are cormsiderad in W 
detati: 1) material of the wing is characterized by a definite melting point and b 

& finite numoder of transi tion temperatures at which absorption of heat can Octur: 
Metals anda Crystalline modifications of Some ceramics are materials of this type ; 

2) material of the wing does not possess a Clear-cut melting Point, and vempera.. = 
hare dependence of melt viscosity is of an exponential form; various Glasses are 
representatives af Chis type, Formlae for the rate of melting of the edge are 

derived for both of these cases by 80lving the Sy3tem of equations for the solid 

pase | Tiquid phage and boundary layer, neglecting disscetatien in the boundary 

layer, There are 9 references, 7 of which are Soviet-bloc, 
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5/040 61/025/002/003/022 
D201/D302 
2, #800 
AUTHOR: Tirskiy, G.A, (Moscow) 
TITLE: Conditions on the surfaces of strong discontinuity in 
& many~component mixture 


PERIODICAL: Prikladnaya Matematika i mekhanika, v, 25, no. 2, 
1961, 196 ~ 208 


% 

iL * 
where iF is some volume, moving with velocity fielg Vis P4 7 myn, 
is the density of the i-th component, n, igs the number of moles/ 


unit volume, m; is the molar mass of the i-th component, Summing 
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Conditions on the surfaces.,, D201/D302 
Over i, and from the law of Conservation of mags Blves 
ad if : 1s 
dt pat = 0 {lo2) 
yx 


where V* ig obtained by summing the Vy at the instant of measure. 
ment, and moving with velocity 


XN N 
ve C, Vv. (c, = Si = ) 
ke i* "9 Pp Pig) 
k=] k= 

The usual vector notation, the equation of conservation of motion 
is 

a Ee , 

dt i frat = vor (23% 

Vv Ss 

and the equation of conservation of energy ig x 
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Conditions on the Surfaces .., D201/D302 
: N ; 
(oy a = do~ |g (e = ) 
at ple + Z)at = J Pn V - | qndo e = Ce) (1.4) 
y* iS} 8 k=] 


where n is the direction Of the normal to S, 8 ig the surface boun- 
ding V*, e is the potential energy of the Systen, €; is the con. 


tribution to the total Potential energy of the i-th component, and 
v5 is the density vector of the flow of thermal energy. If > is 


an arbitrary sufficiently-smooth portion of the Surface of discon- 
tinuity moving with normal velocity D ang wholly Contained in y 
a inetantaneously), then for any integral function A(x, yy 

2, a 

d ¢ ecay 

dt ) Adts= at { A dt + \ A(D ~ Vn) do. (1.5) 

Vv Ve s 

As Vv contracts into 2, the left-hand-sidge of (1.5) converges uni 
formly to zero, and hence, for time t, the following equations are 
Card 3/7 


CIA-RDP86-00513R001755810014-9 


APPROVED FOR RELEASE: 07/16/2001 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755810014-9 


UT ae SAAR SS SEE SSE ERM BES 


Pao 


Vonditions on the surface 8/010 764 Jo / 
obtained; Bg ot rae 3201 98u4 3/002/003/o22 
Pita (2 —din,s) = Paet(D— vy, 3) (@=1,...,4) | (1.6 
P1(D — vm) = y2(D — v9) ' . )_ 
Pu(D — dnt) Vs + Pat = pe (D-— dng) ¥q tei (1.7). 
Ps (D—»,,) (es + 7) ra (Pm¥:) — (5, _ (1.8) . 
Finding differe i la (¢1 + 3%") + (Dnave) — (Jon), (1.9). 
: ee Be vii i une Jy» and Substituting, gives 
Aya t ; Be (a OR are ite ntoda es oF 
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(which may be evaluated in the first approximation by the kinetic 
energy theory), A is the coefficient of thermal conductivity, 


nent. With Reynold's number tending to infinity, the equations of 
the mixture become those for a shock-wave in an ideal N-component 
mixture. The solution in this case is found by approximation me- 
thods. The resylt is obtained in the form 


PD + wig B+ wigy— (1 —e) + Jy a0 


Pee (D+ uth + wigy—v)— r= 9 eit ty 


pP(D 4-4 bg B-b w tgy —v) = P(D +, tgB+4-w, (BY —- 04) 
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gone Plane z = y 
point on the Surface of discontinuity wean, te, t 
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Design and modeling of flexible metal fences for mine workings 
as applicable to new mining systems with roof bolting and ore 
extraction on strike. Izv. vys. ucheb. zav.; tavet. met. 4 
no.4:16-23 '61. (MIRA 14:8) 


1. Krasnoyarskiy institut tsvetnykh metallov, kafedra 
razrabotki rudnykh i rossypnykh mestorozhdeniy. 
(Mine roof bolting) 
(Mining engineering--Electromechanical analogies) 
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TISA, ISHTVAN 


Cand Tech Sci ~ (diss) "Means for increasing the efficiency of 
systems of working bauxite deposits of the Hungarian People's He- 
public." Moscow, 1961. 12 pp with diagrams; (Ministry of Higher 
and Secondary Specialist Education RSFSR,. Krasnoyarsk Inst of 
Non-ferrous Metals imeni M. I. Kalinin); 200 copies; price not 
given; (KL, 6-61 sup, 226) 
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TISAT, T. 


ne ad 


Activities of trade-unions in enterprises after the liberation. p. 410. 


ENERGIJA. (ZAjednica elektroprivrednin poduzeca Hrvatske i Institut za elek- 
troprivredu u Zagrebu) Zagreb, Yugoslavia. Vol. 7, no. 10, 1958. 


Monthly List of East European Accessions (EFAI) LC, Vol. 8, no. 6, June 1959. 


Uncl. 
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RASLETS2V, Vei'.3 TISENPLU Yu.L. 
SD ee a ea a 
“iovement of a suspension of abrasive particles wnder witrasonic 
treatment. Aust. zhur. 7 no.4:493-495 '61, (IPA 14:15} 


1. Akusticheskiy gata AH SSSR, Moskva. 
Suspensions (Chemistry) ) 
liiteadodion) 
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KUZNETLOY, V.I.; TISHAKOY, ©.B. 


Fastening of nozzles for the supplying of atomized lioquids by means 
of permanent mapnets. Stan.i instr. 32 no.l2:38 © 42, 

(MIRA 143i) 
(Machine-shop practice) 
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D'YAKOV, O.P. (Moskva); TISCHENKO, N.M. (Moskva); UDALOV, N.P. (Moskva) 


Time relay using a thermisor and a magnetic relay. Avtxi. i telen. 
22 no. 5:648-653 My '61. (MIRA 14:6) 
(Electric relays) (Delay networks) 
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2/030/62/000/011/001/003 
10.€1G¢0 E160/E435 
AUTHORS: Ha jda, Je, Doctor, Tischler, J, Engineer 


TITLE: Photoelastic interferometer 


PERIODICAL: Jemna mechanika a optika, no.1l, 1962, 334-338 


TEXT: A detailed optical and mechanical Specification is given 
of the interferometer built, according to the description ; 
published by D. Post by the Ustay teorie merania i meriacich J 3 
pristrojov Csav (Institute on the Theory of Measurements and ( 
Measuring instruments, Czechoslovak AS). Drawings of some 
important parts as well as examples of recordings obtained on two 
loaded models are included, The contrast of the interference 


. 


ASSOCIATION: UTMMP-¢say Bratislava (UTMMP-Czechoslovak AS 
Bratislava) 


SUBMITTED: August 29, 1962 
Card 1/1 ; 


14-9" 
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PAVKOVCLKOVA, 0.; JACINA, J. TISCHLER, V, 


Kidney function tests in children with Henock—Schoeniein purpure, 
Cesk. pediat. 17 no.9:775“779 § 162. 


1. Detska klinika Fakuiltne 


j nemocnice v Kosiciach, prednosta prov, 
dre, Fy Demant, 


(PURPUitA) (KIDNEY FUNCTION Tus?s) 
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KAZANTSEV, V.F.; TISENBAUM, Yu.L. 


Study of the temperature de 
nde f 
treatment. Akust.zhur, 7 "W021260- a pate of ultrasonic 


(MIRA 14:36) 
lo Akusticheskiy institut AN SSSR, Moskva. 
(Ultrasonic waves~— Industrial applications) 
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s/046 61/007/004/0+1/014 


Bi04/B102 
AUTHORS: Kazantsev, V. F.; Tisenbaum, Yu. L. 
TITLE; Character of motion of an abrasive suspension in ultrasonic 


treatment 
PERIODICAL: Akuaticheskty gzhurnal, v» 7) no- 4, 4961, 493-495 


TEXT: ‘fhe transport of abrasive material has been investigated 
experimentally in 4 working gap for an abrasive suspensicn. Fig. i shows 
a diagram of the test layout. Tools of different types were used to 
obtain openings 2 in a glass plate 1. While working on the glass plate it 
was possibie to observe the motion of abrasive particles in the opening. 

A high-speed camera 3 was lozated perpendicular to the piane cf the tool. 
phe (KC~-1 (SKS~1) camera was operated with 4000-5500 pictures per second, 
and the movie camera “Konvas" with 24 pictures per second. The pictures 
were eniarged twice their size. Three (BAM 250 (svpDSh-250) mercury lamps, 
4, arranged under an angle of 120°, were used as light sources: The 
experiments were made with an ultrasonic machine 4770; the vibration 
amplitude of the tool measured was 50M; and its frequency 18 ke/sec- 


Card Ups 


SS 


A . 
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Character of motion of an abrasive _. Bi0d/B102 


Boron carbide no.80 was employed, The motion pictures showed that there 

Was no intermixture of abrasive particles in the working gap, The 

random motion of particles was of very high velocity. In several cases, 

the coarse particies were moving slowly along the tool. Cavitation and A 
gas bubbles showed a strong effect on the particle motion in the working 

gey. The random motion of bubbles occurred at a higher velccity than that 
of the partivcies, Steady microflows formed around the bubbles, and 

collected the fine particles, These fine particles moved at the same 

velocity as the bubbles to the end of the tool, The motion of coarse 
Partisies (~imm/sec) is related to elastic vibrations of the tool. hia 

dees not affect the processing rate. Even a Slowing-down of the processing 
tate by coarse partisies has been established (BlarkD. , Pahiitasch. 
Fortschritte bein Stossiaeppen mit Ultraschalifrequenz. Werkstattstecshnik. 
19€0, 20: 592-599), There are 1 figure and 5 references3;1 Soviet an: 4 
non-Soviet, The three references to English-language publicationg read as 
follcws: BE. A. Neppiras. Report on Ultrasonic machining, Metalworking 
producticn, 1956, 100, 28, 1339; BL 3, Jacksen, W. L. Nyborg, Micrescopic 
eddying near a vibrating ultrasonic tool tip. J. Appl. Phys., 1959, 50, 

949 - 950; Bg, Jackson: W. L. Nyborg, Sonically induceg microstreaming 

Card 21h ? 
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5/046/61/007/004/01 1/014 


Charester of motion of an abrasive gts B104/B1 


near a plane boundar ie Ss i 
ae io ye Acoust. Soc. America, 1959, be, 10, 1247~1250; 


ASSOCIAT ION . Akus tic Qs ki: § R V t Ni 
sera I institut AN 
' ) Ss 5 Mosk a (Acous ics Institute 


SUBMITTED: July 14, 1961 
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__TISENKO, Nikolay Gavrilovich, kand, tekim. nauk; TYUMENEVA, S.T., inzh., red.; 
FREGER, D.P., red. izd-va; GVIRTS, V.L., tekhn. red, * 


[Self compensating wire strain gau 
ges for general use] Samokompensiro- 
vannye provolochnye tenzodatchikd obshchego naznacheniia, Iorineead, 
1961. 43 p. (Leningradskii Dom nauchno~tekhnicheskoi propagandy. Ob~ 
men peredovym opytom. Seriia: Kontrol’ kachestva produktsii, nq.3) 
(MIRA 14:7) 


(Strain gauges) 
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SB INSTT OBS eo Ba BA CS SE Eo ete iene 


< DISHANIHOVA, L.V. 
ee ee nO 
Investigating the excitability and reactivity of the cerebral 
sort7x of a rabbit during the forzation of a conditiozred defe-sa 
reflex, Trudy Inst. vys. nerv. deiat. Ser, fiziol. 6:232-243 '61. 
(MIRA 14:12) 
1. Ia Laboratorii elektrofiziologii uslovnyich refleksov, zav. - 


Mt. Livanov. 
(CONDITIONED ASSPONSE) 
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? 


in SHELIING OF PIG IRON FROM TITANIUM MAGKETITES, 


Je Ba pTisahboin (Sovet. Mate, 1934, b, 366-871) .--Hlaat- ee 
furnuce rung were made with (a) cone, agglomerate con- i i~ee 
“taining Fe 60, T102 3.5, V0, 0.43%) (b) untreated lee 
Kusin ore (Fe 6%, T1409 18, ¥B0 0.73%)y (0) untreated ee 
Kusin ore mixed with "salted Soke (7! liaCl). al ap 
(a} and (b) gave « high recovery of V end low S in the i Stes 
pig Fe. (0) gave a very liquid slag, poor revovery of V, ‘790 
acd high S. Cl had a destruotive effect on the furnace “\cee 


linings and fittings. Che Abs. (0) 
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621-:372.8 ° 1991 


: ; Transmission atid Matching Theory of Homogeneously - 
Wireléss Shee Guided Hazes Ltr (Arch, elekt. Ubertragung, 

: ‘ an. & Feb. 1964, Vol 8, Nos. I & 2, pp. 8-14 & 75-84.) 
duly, 19 Mathematical expressions for propagation in waveguide 


Aerials and Tr ansmission Lines systems are derived directly from Maxwell's equations. | 
The orthogonal curvilinear coordinate system is used. } 


Particular .cases considered include propagation in > 
cylindrical systems and the, effects of terminations, 
inhomogeneities, discontinuities and coupling. 


= . . ° 
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